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Objective

Learn to access NASA remote sensing and
modeling data for input to hydrology/flood models
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Outline
]

» Review of Hydrological Parameters Relevant to
Flood Modeling

= Weather Data for Hydrology Modeling

= Terrain Data for Hydrology Modeling
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Review of Hydrological Parameters Relevant to
Flood Modeling



NASA Satellites and Atmosphere-land Models
Provide Data for Inputs to Hydrology Models

d Rainfall TRMM

J Weather Data: Temperature, Winds, Humidity MERRA
d Soil Moisture GLDAS/TMI/SMAP
d Terrain Shuttle Radar Topography Mission
4 Land Cover Terra/Aqua MODIS

Information and Access of These Data was Covered in Session-2



NASA Satellites and Atmosphere-land Models
Provide Data for Inputs to Hydrology Models

1 Rainfall TRMM

d Weather Data: Surface Temperature, MERRA
d Winds, Humidity

d Soil Moisture GLDAS/TMI/SMAP
A Terrain Shuttle Radar Topography Mission
d Land Cover Terra/Aqua MODIS

This Session will focus on MERRA and SRTM Data and Access



Weather Data for Hydrology Modeling



Modern Era Retrospective-analysis for Research and
Applications (MERRA)

http://gmao.gsfc.nasa.gov/merra

What is Reanalysis?

A technique to produce multiple climate variables with a value
added merger of many types of observations with the latest Earth
systems models

Past observations of basic meteorological data such as
temperature, wind speed, and pressure are analyzed and
interpolated onto model grids

3-D forecasting model is initialized and constrained with the
observations. The model simulations provide many climate
variables which are not observed, for example moisture flux

The model simulations also provide more frequent (hourly, 6-
hourly) outputs than observations



MERRA Blends the vast quantities of observational data with output data of

the Goddard Earth Observing System (GEOS) model [1979-present]

The Changing Observing System
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As the
observing
system
improves,
modeling
uncertainties
decrease

Current satellite coverage assimilated in MERRA




Observations Used in MERRA Reanalysis

MERRA focuses on historical analyses on a broad range of weather
and climate time scales (hours to years) and places the NASA satellite
observations in a climate context
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MERRA Weather Data for Hydrology Modeling

Parameters (Latitude-longitude-Height/Pressure Levels)*

Temperature
East-West and North-South Wind Components
Specific Humidity and Relative Humidity

Spatial Resolution: 1.25°x1.25° and 42 vertical levels
Spatial Coverage: Global
Temporal Resolution: Hourly, Monthly

Temporal Coverage: 1979-Present
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MERRA Data Access

Data can be downloaded from http://mirador.gsfc.nasa.gov by a keyword

search. Also, can search by time and location/region

®00o Mirador Earth Science Data Search Tool (@)

.S NN N n N N
‘n\fp»- (@) () (AN © htp//mirador.gsfc.nasa.gov/ WY Q

Most Visited ~ Getting Started  12th Plinine COTTerem—ese i nes N Yahoo! i3 Utton Center

@ Mirador Earth Science Data Search...

Data Discovery v Data Centers v Community v Science Discipiines v Search EOSDIS v

National Aeronautics Goddard Earth Sciences
and Space Administration Data and Information Services Center

+aroscouroamon

+ GES DISC Home

Mirador

You are here: Keyword Search
+ OVERVIEW

{ Keyword "\ (Projects ") ("Science Areas
+ HELP CENTER e —

\
- pamanotomes Km Location: [
+ VIEW CART

Time Span

News

Restricted Data

Search GES-DISC
Feedback
FAQ Advanced Search ¥

. / S, HIRDLS, TOMS, UARS, TRMM, GLDAS, SORCE, Subs: om A-Train Sens
Available:

s (e.g MODIS. AIRS, OMI and MLS), MERRA, GOCART, LIMS, MSL

NEESPI, NLDAS, SSBUV,

Al /
SBUV, TOVS ACOS MEaSUREs

What's

N Quality Screening for AIRS Level 2 Products is now combined with Variable Subsetting and NetCDF Conversion
ew:

Acknowledgements:

Location Gazetteer data from: tional GeoSpatial Infors

Events Gazetteer data from: thsonian Global Volcanism Program &

LATEST NEWS

2011-11-03T17:58:49Z - TRMM Version 7 data are now available
Tropical Rainfall Measuring Mission provides vital precipitation data
+ Read More

OpenSearch
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Terrain Data for Hydrology Modeling

From Shuttle Radar Topography Mission (SRTM)

Acknowledgement: Cynthia Schmidt (NASA-ARSET), Lindsey Harriman (USGS),
Kelly Lemig (USGS)

RS

USGS
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Sources of NASA Terrain Data

Radar: Shuttle Radar Topography Mission (SRTM

Radiometer: Terra Advanced Spaceborne Thermal Emission
and Reflection

Radiometer (ASTER)

Useful for Mapping
Hazardous terrain
Calculating
Slope and aspect
Catchment area
Forest canopy height
Modeling
Runoff
Stream networks
Landslides

Courtesy: Cynthia Schmidt (NASA-ARSET), Lindsey Harriman (USGS), Kelly Lemig (USGS)
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Shuttle Radar Topography Mission (SRTM)
Version 3.0 (SRTM Plus)
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What is SRTM?

http://www2.jpl.nasa.gov/srtm/

 NASA mission completed in February 2000
« Consisted of 176 orbits around Earth in 11 days

* Acquired Digital Elevation Model (DEM) of all land
between 60°N and 56°S latitude, about 80% of
Earth’s total land mass
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NASA SRTM Version 3.0 (SRTM Plus)

haseline

AU Transmitted Wave
o & P Received Wave
N -

Radar signals being transmitted and recieved in the SRTM mission
(image not to scale).

http://srtm.usgs.gov/data/interferometry.php
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NASA SRTM v3 Characteristics

Tile size 1° by 1° N _
Pixel size 1 arc second (~30 meters) ~ ¢mmmmmm | released in

or 3 arc seconds (~90 meters) fg;o‘m;snh'gh
Geographic Geographic latitude and longitude

coordinates

Output format DEMS: .HGT, 16-bit signed integer, in units of vertical
meters
Number: .NUM

Geoid reference WGS84/EGM96

Special DN values

N/A - No voids in v3

Coverage

60°N to 56°S latitude
U.S. and Territories
Africa
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NASA SRTM v3 Products

Short Name Collection MEaSURESs Data Product Spatial Resolution
SRTMGLA1 SRTM SRTM Global 1 arc second 1 arc-second
SRTMGL1N SRTM SRTM Global 1 arc second number 1 arc-second
SRTMGL3 SRTM SRTM Global 3 arc second 3 arc-second
SRTMGL30 SRTM SRTM Global 30 arc second 30 arc-second
SRTMGL3N SRTM SRTM Global 3 arc second number 3 arc-second
SRTMGL3S SRTM SRTM Global 3 arc second sub-sampled 3 arc-second
SRTMSWBD SRTM SRTM Water Body Data Shapefiles & Raster Files 1 arc-second
SRTMUS1 SRTM SRTM US 1 arc second 1 arc-second
SRTMUS1N SRTM SRTM US 1 arc second number 1 arc-second
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Sampling Methods: Global 3 arc second data
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SRTM Data Use Case
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How to Access NASA SRTM v3

 Reverb:
http://reverb.echo.nasa.qgov/reverb

GDEXx:

http://gdex.cr.usgs.gov/qgdex/

 Data Pool and DAAC2Disk:

https://lpdaac.usgs.gov/data access/data pool

 More information: SRTM v3 User Guide

https://Ipdaac.usgs.gov/sites/default/files/public/measures/docs/
NASA SRTM V3.pdf




Global Data Explorer (GDEX)
http://gdex.cr.usgs.gov/gdex/

Funded through NASA ROSES 2005 ACCESS Program

A collaboration between the LP DAAC and George
Mason University's Center for Spatial Information
Science and Systems

A seamless data viewer providing access to multiple
sources of digital elevation data sets

Users can subset and download data by area of interest
in multiple formats and projections
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«« NASA Earth Data
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GDEXx Features and Functions

NASA ECHO/Reverb user account required to download data
Product documentation and User Guide
Square or polygonal area of interest
Pre-defined areas of interest (state, county)
Advanced, on-the-fly processing
= Mosaic tiles coverage clipped to area of interest
= Reformat to GeoTIFF, ArcASCII, or JPEG

= universal transverse Mercator (UTM) or LAT/LON projection

Preview data before download
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GDEXx Tile Limits
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Summary

Data for Hydrology Model Inputs

““

Rainfall TRMM TMPA Giovanni
GPM IMERG (In 2016) (Also TMPA Near-real-

Time data from IRI
Climate Data Library)

Weather MERRA Mirador
Parameters
(Temperature,
Humidity,
Winds)
Soil Moisture GLDAS Mirador, Giovanni
SMAP (In 2016) NSIDC
Land Cover Terra and Aqua/MODIS Reverb

Terrain SRTM Reverb, GDEx
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Next:

Overview of

TRMM-based Flood Monitoring Tools
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